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Amendments To The Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of claims: 

1 . (Original) A biodegradable polyphosphate having at least one phosphate 
group in the main chain of the polymer and the polymer having at least one positively charged or 
positively chargeable group and at least one hydrophobic moietv , wherein the polymer comprises 
repeat units of* the formula: 



A and ft can be the same or different and are each independently selected from the group 
consisting of C u ^alkylene, C^nevclic alkvlenc, C^arvlcne, C ^ nlie t eroarvlcne. Cv ^cvclic 
heteroalkylene. a hvdrophilic divalent linker group , and (CH? CH iO)vCH?CH^ such that A. B or 
both A and B comprise a nositivelv charged or positively chargeable functional group in the 
m ainchain and A, B or both A and B can be optionally substituted with one or more neutral or 
charged hvdrophilic groups or hydrophobic groups: 

is C u2o a1kvl C ^ narvl C^ n heteroaryf C^hcteroalicvc l ic, Ci - ^cvcloalkvl CV?naraIkvl 
or C ^ cvcloalkyl C i^ oalkvl: and 

each occurrence of can be optionally substituted with one or more neutral or charged 
groups or one or more hydrophobic moieties: 

x is an integer between about 1 and about 100: 

m and n are independently selected non-negative i ntegers; and 




wherein 
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m + n> L 

2. (Original) A polymer of claim 1 , wherein the polymer is amphiphihc. 

3 . (Original) A polymer of claim 1 , wherein the polymer has a net positive 

charge. 

4. (Original) A polymer of claim 1 wherein the polymer is biocompatible 
before, during and upon biodegredation. 

5. (Original) A polymer of claim 1 s wherein the positively charged groups are 
integral to the main chain of the polymer or arc present in a phosphate side chain group, 

6. (Original) A polymer of claim 1 , wherein the hydrophobic moieties are 
groups pendant from the polymer main chain and each hydrophobic group is linked to a 
phosphate group or a charged group that is integral to the main-chain of the polymer, 

7. (Original) A polymer of claim 1 further comprising a hydrophilic group 
Which can be neutral or charged, the hydrophilic group either can be integral to the polymer main 
chain or can be a pendant group that is linked to the main chain. 

8. (Original) A polymer of claim 1, wherein the biodegradable polymer has 
between about 5 and about 2,000 phosphate groups in the backbone. 

9. (Original) A polymer of claim 1 , wherein the biodegradable polymer has a 
molecular weight of between about 1000 and 1,000,000. 

10. (Cancelled). 
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11. (Currently Amended) A polymer of elaHH-4Qclaiiii_L wherein the polymi 
comprises repeat units according to the formula: 



*-| 2 Vh 

_{i_0-R 4 -|!j + -R 5 -oU-P-0— A^O- 
OR 3 ii /\oR 3 



wherein 

R4, R 5 and A are each independently chosen from the group consisting of C. 2 oalkylene, 
Q.2ocycloalkylene, divalent neutral or charged hydrophilic moieties, -(CH 2 CH 2 0) x CH 2 CH 2 -; 
x is an integer from 1 to about 100; 

R, is hydrogen, C,- 3 «alkyl, C M6 alkenyl, C^alkynyl, C^cycloalkyl, C^cycloalkylCt- 
36 alkyl, C 7 .i 8 aralkyl, C 3 . 2 oheteroalicyclic> or (CH 2 >Y-Z group; 

Y is an -0-, -CCh-, -NHC0 2 -, or -OCCV functional group; 

Z is C,. 36 alkyl, C 2 . 36 alkcnyl, C 2 - 3 6alkynyl, C 3 . 20 cycloalkyl, C^cycloalkylC^^lkyl, C 7 . 
18 aralkyl, poly(ethylcne glycol)- C,- 36 alkyl ether or a steroid derivative; 

R 2 is absent, hydrogen, C^lkyl, C 3 - 2 oeydoalkyl, C 3 . 20 heteroalicyclic, C 7 . lga ralkyl, or 

C 3 ^cycloalkyl Cu 36 alkyl; and 

X" is a biocompatible anion. 

12. (Original) A polymer of claim 1 1 , wherein the polymer comprises repeat 
units according to the formula: 

|l — o — r^—^i + _R 5 -0|4-P-O-R B -N + -R 9 - 
OR 3 R, /n\OR3 Re 



wherein 
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R4, Rs, Rs and R9 are independently selected at each occurrence from the group 
consisting of C 1 . 3 6alkylene ) C 5 -36CycloalkyIene, and poly(ethyleneglycol) alfcyl ether, each 
occurrence of R^ R$, Rs and R9 can be optionally substituted with a neutral or charged 
hydrophilic group selected from the group consisting of hydroxyl, hydroxy Ci_ s alkyl 3 amino Ci. 
galkyl, N- d.galkyl amino CugalkyL, N t N-di Ci.galkyl amino Ci-galkyl, amino, N- Ci- 
8 alkylamino, N,N,di Ci^alkylamino, N,N } N-tri Ci-galkylamino, amide, carboxylate, sulfate, and 
phosphate; 

R2 and R 7 are each independently at each occurrence cither absent or are selected from 
the group consisting of hydrogen, Ct_ 3 6alkyl ? C 3 _2ocycloalkyl, C3-2oheteroalicyclic, C 7 .isaralkyl, 
and C3_ 8 cyc!oalkyl Chalky 1; 

R 3 is Ci^alkyl, C3-2ocycloalkyl, C 3 .2oheteroaticyclic, C7-isaralkyl, or C 3 _gcycloalkyl Ci. 

36alkyl; 

Ri and arc each independently selected groups chosen at each occurrence from the 
group consisting of hydrogen, Ci^alkyl, poly(ethylenc glycol) alkyl ether, (CRioRii)trY-Z; 
Yis -OC0 2 - or-NR lo C0 2 -; 

Z is alkyl, poly(ethylenc glycol) alkyl ether or a steroid derivative; 
Rio and Rj \ are each independently selected at each occurrence from the group consisting 
of hydrogen and Ci^alkyl; 

b is a positive integer; 

m+n>l; and 

n>l. 

13. (Original) A polymer of claim 11, wherein the polymer comprises repeat 
units according to the formula: 




II l + ^ 

•P— 0-(CH 2 ) a -N + -(CH 2 ) a -0 




II I, ^ 

P— 0-(CH^) a -N -(CH 2 ) a — O- 
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wherein 

R.2 and R7 are each independently selected at each occurrence to be absent, hydrogen or 
C^oalkyl; 

Ri and R$ are each independently selected at each occurrence to be hydrogen, Ci^alkyl 
or(CH 2 )b-N(Rio)C0 2 -Z; 

Rio is independently chosen at each occurrence to be hydrogen or Ci-ealkyI; 

Z is independently chosen at each occurrence of Z to be alkyl, (CH2CH 2 0) X CH2CH3 or a 
steroid derivative; 

a is an positive integer; 

b is a positive integer; and 

X is an integer from about \ to about 20. 

1 4. (Original) A polymer of claim 1 , wherein the polymer comprises repeat units 
according to the formula: 



wherein 

Ri is independently selected groups chosen at each occurrence from the group consisting 
of hydrogen, Ci- 3 6alkyl 5 polyethylene glycol) alkyl ether, (CR| 0 Rn)b-Y-Z; 
Y is -OCCb- or -NRioCOj-; 

Z is Ci-36alkyl, poly(ethylene glycol) alkyl ether or a steroid derivative; 
R2 is independently selected at each occurrence to be absent, hydrogen, or a Chalky!; 
R3 is Cioe^kyl; 

R4 and R 5 are each independently chosen from the group consisting of Ci-36alkylenc, C3. 
36cycloalkylene, divalent neutral or charged hydrophilic moieties, -(CH2CH20) x CH2CHa; 
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Rj 0 and Rn are each independently selected at each occurrence from the group consisting 
of hydrogen and Ci.&alkyl; 

x is an integer from about 1 to about 100; 

X" is a biocompatible anion; 

b is a positive integer; and 

n is an integer between about 5 and about 2,000, 

1 5. (Original) A polymer of claim 14, wherein the polymer comprises repeat 
units according to the formula: 



wherein 

R 2 and R 3 are each independently selected C]- 6 aIkyl groups; 

Ri is independently selected groups chosen at each occurrence from the group consisting 
of Chalky), po!y(ethylene glycol) alkyl ether* (CR 10 Rn)t>-Y-Z; 
Y is -OC0 2 - or -NRi 0 CCV; 

Z is C^alkyl, poly(cthylene glycol) alkyl ether or a steroid derivative; 
Rio and Ri i are each independently selected at each occurrence from the group consisting 
of hydrogen, methyl and ethyl; 

X is a biocompatible anion; 

a is an positive integer; 

b is a positive integer; and 

n is an integer between about 5 and about 2,000. 

16, (Original) A polymer of claim 15, wherein Ri is a group according to the 
formula 




OR 3 



II I > 

■P — O— (CH 2 ) a — N + — <CH a > a -0 




PAGE 13/24 * RCVD AT 3/31/2004 4:28:15 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/3 * DNIS:87293Q6 * CSID:617 439 4170 * DURATION (mm^ss):0544 



MAR-31-2004 WED 04:30 PM EDWARDS & ANGEL L 



FAX NO. 617 439 4170 



P. 



K. Leong, et al. 
U.S.S.R: 09/871,602 
Page 9 




O 




H 



wherein the steroid ring structure can optionally be substituted at one or more steroid ring 
atoms with one or more substitutents chosen from the group consisting of Cj.nalkyl, C2- 
l2alkenyl ? C2 nalkynyl, and C3.gcycloalkyl and two or more substitutents can combine to form 
additional carbocyclic or heteroalicyclic rings which can be fused or spiro to the steroid ring 
structure; or 

Rj is -(CH2)2NHC0 2 -R> wherein R is a straight chain alkyl group having from about 10 
to about 24 carbon atoms. 

1 7, (Currently Amended) A biodegradable polymeric micelle comprising a 
biodegradable, amphiphilic polyphosphate having at least one phosphate group in the main chain 
of the polymer and the polymer having at least one positively charged or positively chargeable 
group and at least one hydrophobic moiety , wherein the polymer comprises repeat units of the 
formula: 



A and B can be the same or different and are each independently selected from the group 

consisting of C u?n alkvlene. Cv^vclfc alkylenc, C^n arylenc, C^nfteteroarvlene, Cvmcvclic 
heteroalkvlcne. a hydronhilic divalent linker ^roup, and fCH^CHaO^CHaCHa-: such that A, B or 
both A and B comprise a positively charged or positively chargeable functional f>roup in the 




wherein 
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mainchain and A, B or both A and B can be optionally substituted with one or more neutral or 
charged hvdrophiltc groups or hydrophobic groups: 

Rl is C r^ alkyl C^arvl. Cj ^n heteroarvh Cv^heteroalicyclic, Oygcycloalkvh C7,? naralkyl 

or Cj -gc ycloalkyl C i.?r >a1kvl; and 

each occurrence of can be optionally substituted with one or more neutral or charged 

groups or one or more hydrophobic moieties; 

x is an integer between about 1 and about 100: 

m and n are independently selected non-negative integers: and 

m + n > 1 . 

18, (Original) A micelle of claim 1 7, wherein the positively charged groups are 
integral to the main chain of the polymer or are present in a phosphate side chain group, 

19, (Original) A micelle of claim 1 1> wherein the hydrophobic moieties are 
groups pendant from the polymer main chain and each hydrophobic group is linked to a 
phosphate group that is integral to the main chain. 

20. (Original) A micelle of claim 1 7, wherein the micelles have a diameter of 
about 50 nm to about 500 nm. 

2 1 . (Original) A micelle of claim 17, wherein the micelle can further comprise 
one or more negatively charged or neutral biologically active substances, 

22, (Original) A micelle of claim 21 > wherein the negatively charged or neutral 
biologically active substances are selected from the group consisting of DNA, RNA, proteins, 
and small molecule therapeutics. 

23. (Cancelled). 
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24. (Currently Amended) A micelle of claim 23 claim 17, wherein the micelle further 
comprises at least one negatively charged or neutral biologically active substance selected from 
the group consisting of DNA, RNA, proteins, and small molecule therapeutics. 



25. (Original) A micelle of claim 24, wherein the micelle further comprises at 
least one negatively charged or neutral biologically active substance selected from the group 
consisting of DNA, RNA S proteins, and small molecule therapeutics. 

26. (Currently Amended) A micelle of claim 53 claim 17. wherein the polymer 
comprises repeat units according to the formula: 




wherein 

R4, R5 and A arc each independently chosen from the group consisting of Ci.20 a lkylenc, 
Qj^ocycloalkylene, divalent neutral or charged hydrophilic moieties, -(CH 2 CH 2 0) X CH2CH 2 -; 
x is an integer from 1 to about 100; 

Ri is hydrogen, Ci^ealkyl, C2-36alkenyI, C^alkynyl, Cs^ocycloalkyl, C3.»cycloaIkylCi. 
3$alkyl, C 7 -i«aralkyl 5 C 3 _ 20 heteroalicyclic, or (CH 2 ) a -Y-Z group; 

Y is an -0-, -C0 2 -, -NIICO*-, or -OCO r functional group; 

Z is Ci_3 6 alkyl, C 2 .36alkenyl> C 2 . 3 6alkynyl, Cs^ocycloalkyl, C3-scycloalkylCt-36alkyl ? C7. 
isaralkyl, poly(ethylene glycol)- C|_ 36 alkyl ether or a steroid derivative; 

R 2 is absent, hydrogen, Ci^alkyl, C3-2ocycloa1kyl, Cs^oheteroalicyclic, C7-isaralkyl, or 
C3.gcycloalkyl Ci.3$alkyl; and 

X" is a biocompatible anion. 
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27, (Currently Amended) A micelle of olaim 23 claim 17 , wherein the polymer 
comprises repeat units according to the formula: 



R4> R5, R« and R$> are independently selected at each occurrence from the group 
consisting of Ciosalkylene, C5-36cycloa1kylenc 3 and poly(ethyleneglycol) alfcyl etheT, each 
occurrence of R4, R5, Rs and R$ can be optionally substituted with a neutral or charged 
hydrophilic group selected from the group consisting of hydroxyl, hydroxy Ci^alkyl, amino Ci. 
sa1ky) } N- Cj.salkyl amino Ci-salkyl, N,N-di Ci-salkyl amino Chalky], amino, N- Cj. 
$alkylamino 3 N,N,di Ci-galkylamino, N,N,N-tri Cj-$alkylamino, amide, carboxylate, sulfate, and 
phosphate; 

R 2 and R7 are each independently at each occurrence either absent or are selected from 
the group consisting of hydrogen* Ci^alkyl, C^ocycloalkyl, C^ohctcroalicyclic, C7-i&aralkyl, 
and Cj-gcycloalkyl Ci, 36 alkyl; 

R 3 is C^alkyl, C 3 . 2 ocycloalkyl, C 3 .2oheteroalicychc ? C^-isaralkyl, or C 3 .&cycloalkyl C|. 

36alkyl; 

R\ and Re are each independently selected groups chosen at each occurrence from the 
group consisting of hydrogen, Ci^alkyl, poly(ethylene glycol) alkyl ether, (CRioRu)b-Y-Z; 
Y is -OCCV or -NR10CO2-; 

Z is alkyl, poly(cthy!ene glycol) alkyl ether or a steroid derivative; 
R 10 and arc each independently selected at each occurrence from the group consisting 
of hydrogen and Ci^alkyl; 

b is a positive integer; 

m+n>l; and 

n>L 




wherein 
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28. (Original) A micelle of claim 27, wherein the micelle farther comprises at 
least one negatively charged or neutral biologically active substance selected from the group 
consisting of DNA, RNA, proteins, and small molecule therapeutics, 



29. (Currently Amended) A micelle of claim 23 claim 17 , wherein the polymer 
comprises repeat units according to the formula; 



X R 2 \ /O X' R 7 

-P— 0-(CH 2 ) a -N + -(CH 2 ) a -0 1 - (J" 0-(CH a ) a -N -<CH 2 > a — o\ 
OR* Ri L \ OR 3 R 6 



wherein 

R2 and R7 are each independently selected at each occurrence to be absent, hydrogen or 
Chalky!; 

Ri and R$ are each independently selected at each occurrence to be hydrogen, Ci^alkyl 
or(CH 2 )b-N(R, 0 )CO 2 -Z; 

Rio is independently chosen at each occurrence to be hydrogen or Ci. 6 alkyl; 

Z is independently chosen at each occurrence of Z to be alkyl, (CH2CH20) X CH2CH3 Or a 
steroid derivative; 

a is an positive integer; 

b is a positive integer; and 

x is an integer from about 1 to about 20, 



30, (Original) A micelle of claim 29, wherein the micelle further comprises at 
least one negatively charged or neutral biologically active substance selected from the group 
consisting of DNA> RNA, proteins, and small molecule therapeutics. 
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3 1 . (Original) A micelle of claim 1 7, wherein the polymer comprises repeat units 
according to the formula: 



wherein 

Ri is independently selected groups chosen at each occurrence from the group consisting 
of hydrogen, Ci^alkyl, poIy(ethylene glycol) alkyl ether, (CRioRn)b-Y-Z; 
Yis -OC02-or-NRioC0 2 -; 

Z is Ci.36alkyl ? po!y(ethylene glycol) alkyj ether or a steroid derivative; 
R2 is independently selected at each occurrence to be absent, hydrogen, or a C^aHcyl; 
R3 is Q^alkyl; 

R4 and R 5 are each independently chosen from the group consisting of C^alkylene, C3- 
36cycloalkylene ? divalent neutral or charged hydrophilic moieties, -(CHjChbOXCFbCIt; 

Rio and Rn are each independently selected at each occurrence from the group consisting 
of hydrogen and Ci^alkyl; 

x is an integer from about 1 to about 100; 

X" is a biocompatible anion; 

b is a positive integer; and 

n is an integer between about 5 and about 2,000. 

32. (Original) A micelle of claim 3 1 , wherein the micelle further comprises at 
least one negatively charged or neutral biologically active substance selected from the group 
consisting of DNA, RNA, proteins, and small molecule therapeutics. 

33, (Original) A micelle of claim 3 1 , wherein the polymer comprises repeat units 
according to the formula: 
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II I ^ 

P— 0-(CH 2 ) a -N + -(CH 2 ) a -0 

OR 3 Ri j 




n 



wherein 

R2 and R3 are each independently selected Ci^alkyl groups; 

Ri is independently selected groups chosen at each occurrence from the group consisting 
of C 8 .24alkyl 3 polyethylene glycol) alkyl ether, (CR I0 Rn)trY-Z; 
Y is or -NR10CQ2S 

2 is alkyl, polyethylene glycol) alkyl ether or a steroid derivative; 
Rio and Rn are each independently selected at each occurrence from the group consisting 
of hydrogen, methyl and ethyl; 

X" is a biocompatible anion; 

a is an positive integer; 

b is a positive integer; and 

n is an integer between about 5 and about 2,000. 

34. (Original) A micelle of claim 33 7 wherein the micelle further comprises at 
least one negatively charged or neutral biologically active substance selected from the group 
consisting of DNA, RNA, proteins, and small molecule therapeutics. 

35. (Original) A micelle of claim 34, wherein Rj is a group according to the 
formula 
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wherein the steroid ring structure can optionally be substituted at one or more steroid ring 
atoms with one or more substitutents chosen from the group consisting of Cj.j2alkyl, C2- 
]2alkenyl, C2-i2alkynyl s and C3n&cycloalkyl and two or more substitutents can combine to form 
additional carbocyclic or heteroalicyclic rings which can be fused or spiro to the steroid ring 
structure; or 

Ri is -(CH 2 )2NHC02-R S wherein R is a straight chain alkyl group having from about 10 
to about 24 carbon atoms. 

36. (Original) A micelle of claim 35, wherein the micelle further comprises at 
least one negatively charged or neutral biologically active substance selected from the group 
consisting of DNA, RNA, proteins, and small molecule therapeutics. 

37-71. (Cancelled), 
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